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August 5, 1987

I Mr. John H. Anttonen, Assi'st'�nt'Man�ger
for Commercial Nuclear Waste
Department of-Energy
Richiand Operations Office � �.

P.O. Box 550 A,. --

Richiand, WA� 99352 � N r
.4'JS ¼. � �ii*t�

Dear Mr. Anttonen,..,.. - -�

The following are__the�-Yakima Indian Nation Comments on the BWIPU __

Expedited Special- Case.-(-ESC) package .for drilling and piezometerinstallation at �6oreho1es DC-23CR,-24,-25,-32 and 33. These
comments were deVeloped a'�ter a .review of the two formal requests
for restart, and'� other supporting�documents. These documents
were required as direct references� for the activities

constituting the .�cope of-work�4e�cribed in the requests. These
direct references reyiewed; include.

--

Site Groundwater,. Study Plan
Stratigraphy Study Plan
Intraflow Study�Plan
Test Data Collection SpecificationsU Design Requirements for Piezometer Facilities
Quality Evaluation Boar d (QEB) Level AssignmentsI

Additional documents, termed "prerequisite documents" include the
BWIP Project Management Procedures Manual (PMPH), Quality
Assurance Administrat.ive Procedures (QAPP), and Test andI Operation Procedures (TOP). All of the direct references and
some of the prerequisite documents have been provided for review

* in support of an early restart.

The requests for restart and the available supporting documents
have been reviewed and evaluated to the degree possible in the
short time period provided. Results of this review indicate thatI the benefits of an early restart have not been adequately shown
to outweigh the potential risks, and thus justify a departure
from the project restart schedule.

I,
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I.
r. John H. AnttonenI. ugust 5, 1987

We look forward to meeting with you and your technical staff to
clarify and discuss these comments. Please call if you have any

* questions.

Sincerel

I
Russell Jim

bcc: Dr. Vietchau Nguyen

EWA, Inc.
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EXECUTIVE SUMMPRY

The Basalt Waste isolation Project CBWIP) has requested

approval from the Department of Energy (DOE) for an early restart

of drilling and piezorneter installation at boreholes DC-236R,

-24, -2�, -32, and -33. P review of the requests for restart and

the available supporting documents indicates that are early

restart is ncat justified based can the anticipated benefits arid

risks. The following conclusions have resulted fra:arii this

assessment of the BWIP request for restart:

- Earlier availability of data resulting from an early restart
will probably riot have a significant effect on the tiriiing of
suitability deterrnination-�

- The emphasis on e:ost savings is riot justified.

- P11 prerequisite documents will not be completed befa:are
drilling begins and were riot available for this review.

- The Site Gra:'uridwater Study Plan does n�ct addre�ss the
determiniat ion of undisturbed boundary c':'ridit ions for the
control led area study zcarie numerical riicadel irig.

- The Site Groundwater Study Plan does not address uncertainties
in water-level measurements due to borehole deviat ion.

- No cores will be taken from the hydrologic test wells,
resiAltirag in a lost opportunity to a:abtairi important data,
particularly fr�ct tire and joint data.

- Strat i graphy, i ntraf lo� structure, and geo la:ag ic st ruct tire data
needs were nia:at taken into ca:'nsiderat ion when determining
borE�hc' 1 C 1 cacat � cares.
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I.
- Expected results from geophysical surveys outlined in the
Stratigraphy Study Plan cannot be obtained using available
technology.

No plans to monitor arid r�teasure methane are indicated.

- The Testing and Operation Procedures (TOP) docurtierits lack
sufficient OP/OC criteria.

F
- Most of the documents provided for review are in draft form.

The majority of the TOP's necessary for restart were not made
available.

I. INTRODUCTION

The BWIP has recently submitted a request for an early

restart for drilling arid piezometer installation at boreholes DC-

-236R, -24, -2�, -32, arid -33. Two requests for restart, P and

B, have been issued along with several documents which are
* required as direct references for the activities constituting the

J scope of work described in Sect ion 1. � of the request for

restart. These direct references are:

Site Grouridwat er' Study Plan
Stratigraphy Study Plan
Intraflow Structures Study Plan

Test Data Co 11 ect i�ri Speci fi cat ions
Design Requiremer�ts for Piezometer Facilities
Qua I i ty Eva 1 uat ion Board (QEB) Level flss i gnrnent s.

Pdd it i onal dctcuriier&t s, termed "prereq 'A is it e document s", i r�c 1 ude

the BWiP Project rlariageriierit Procedures Manual (PMPM), Quality

Pssurarice Pdmiruistrat ive Procedures (QPPP), arid Test arid

Operat ion Prc'cedures (TOP). P11 of the direct references and

some ':'f the prerequisite documents have been pri:mvided for review

4
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I.
3 in support of an early restart.

The requests for restart and the available supporting

documents have been reviewed arid evaluated to the degree possible

in the short time period provided. Results of this review

I indicate that the benefits of an early restart have not been

p adequately shown to outweigh the pcatential risks, and thus

justify a departure from the prograrnatic schedule for the lifting

I of the stop work order. The following section assesses the

requests for restart documents, the Site Groundwater Study Plan,

I the Stratigraphy Study Plan, the Intraflow Structure Plan, the

3 Quality Evaluation board (QEE4) Assessment, the Test Data

Collect ic'n Specifications, and the various TOP's which were made

I available.

- II. REVIEW OF DOCUMENTATION FOR THE RESTART OF BOREHOLES DC-236R,

3 -24, -25, -32, AND -33

3 A. Requests for Restart A and B

3 1. I nt rod uct i on

In September, 1986, BWIP submitted a request f';'r approval to

3 restart the drilling of boreholes DC-24 and -25 .:'n ar� Expedited

Special Case (EEC) basis. This drilling had been in preparation

I when a St':'p Work Order was issued. The restart request was

3 denied by DOE-RL because they felt that a solid CA program for

the drilling activities was still not in place, and that site
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I
characterization needs were not well defined or documented with

I respect to the drilling of these two boreholes. The DOE mandated

that a Level 1 OP prograr�i be established for these drilling

activities; and as a result, BWIP has coriipletely re-evaluated and

3 redone the ESC package with the higher OP requirements in mind.

Restart Request P, submitted in Ppril 1987, contains two

P major requests. The first was for the DOE to give the BWIP

permission to elevate the definition of borehole requirements and

facility design development (for boreholes DC-236R, -24, -25, -�

3 and -33) to an ESC status. The second request was to restart the

work on requirement collecti.:'n and facility design developriient

3 under the ESC status.

Ps part of the BWIP re-evaluati.:'n, the site characterization
/I data to be collected in these boreholes have been documented in

several draft papers, including the Issues Resolution Strategy,

- and the three study plans listed above. The design requirements

3 for these bc�reholes have since been derived from these documents.

Pdd it i.:'rial ly, two other new documents are currently being

'I prepared ti:' further define the site characterization data needs.

3 These documents include the Test Data Ccii lect ion Specifications

(TDCS) and the Design Requirements Document (DRD). The TD�S is

3 based on the draft study plans and the Option Paper (the Opt ion

Paper describes the purp':.se and objectives ':mf the pre-ES

1 hydr':'logy prograril, including the justification and need for the

borehole data), whereas the DRD is based ':.ri the TDCS arid the

Opt ion Paper. Ps the study plans progress towards approval, the

1 6
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TDCS will be revised to agree with them. The DRD will be revised

to agree with the TDCS.

�n explanation and justification for an early restart cif

drilling and piezometer installation at five hydrologic test

borehc'le sites is provided in Restart B, which is dated May 29,

1987.

Both restart documents alternately present the levels of

risk and benefit relative to various issues for early restart of

drilling.

The following restart issues are based on discussiciris

cont a i ned in both documents.

2. Ca:'mments

Issue I�l: The cost savings result ing frorii an early restart may

not be great enough ti:' balance the associated risks.

Discussion: Pccording to the DOE, one of the main benefits

result ing from an early restart is the savings of $40, 000 in

stand-by rig costs at DC-24. The DOE also asserts that an�

early restart would save �50 mill ion that would otherwise be

it�curred due to derays in ES construction and License

flpplication Design (LflD). This assertion assumes that the

i9-w�ek schedule reduct ion applies directly to submittal of

the LPD schedule reduct ion. However, the DOE concedes that

'the Expiciratory Shaft has other prerequisites that may be

ra':sre control 1 irig thani restart ':.f tthe) boreholes. . The

1 ink, between $50 mi 11 icari ira savings arid ar� early restart of
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I
3 test borehole drilling is riot well enough established to be

used as a basis for recoriir�iending an early restart, and in

I the context of the discussion is misleading.

3 Compared to the overall cost of site characterization

activities, $40, 000 is riot an amount that should be used to

P justify a change in schedule, considering the risk involved.

I
Issue 4�: The risks associated with early restart may be greater

I than indicated by the DOE.

3 Discussion: The DOE maintains that the risks associated with an

early restart are minimal, and that there is .:'nly a "small
/I possibility" that wi:'rk will have to be repeated. Even a

"small possibility" that w':'rk will have to be repeated

could have a significant effect, depending on the type of

work to be repeated, arid when a decision is made to repeat

that work. If, for instance, data gathered during the pre-

I ES phas: of the pr.:'grarn need to be collected again (because

3 they suitable f':'r 1 icencirig), repeat ing the work

during the post-ES phase will nm:'t help provide the desired

3 .Lrif':'rmatic'n needed regarding the hydrologic system. This is

particularily the case for data that are perishable in

I �rature arid that are needed to establish baseline hydrologic

cond it ions.

8
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Issue #3: The importance of favorable public/political

I percept ion as a basis for early restart is overemphasized.

3 Discussion: Pnother DOE justification for early restart of

drilling is the anticipated favorable public/political

I
perception of such an act ion. The early restart is expectedJ to have strong favorable support from the technical

community. The "technical coriimuriity" being referred to is

3 unclear since the DOE also anticipates strong negative

reaction from "those who have established a negative opinion

3 regarding locating a repository at Hanford. " Pny decision

3 to restart should have a sound technical basis arid should

riot be motivated by anticipated public/political perception.

I /

Issue 44: Prerequisite d':'cuments Will not be coriipleted bef':'re

drilling begins.

Discussion: �ccordirig to DOE, the restart risk is mitigated by

the use of approved procedures arid the DOE/subcontractc'rs

I Eva 1 uat i on of Read i r�ess that will be conducted after a 1 1

draft documents have been completed and bef':'re dri 1 1 ingU
commences. H':'wever, both restart requests state that

I "prerequisite documents that are riot in place at the tiriie

the work begins will be integrated with the completed work.

I when the prerequisite documents are released. " These

3 ';tateriients are conitradictc'ry. flL� this t irne, at least j�I of

the 1� Test arid Operations Procedures (TOP's) reviewed for

I' S

I
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this report are still in their draft form. Other documents

also currently in draft form include the Study Plans, the

TCDS, the DRD, the Project Plan arid Charter, the Records

Martageraent Plan, the Docuriierit Control Plan, the BWIP

Configuration Management Plan. Given the July 1, 1987

drilling restart date discussed above, a substantial

percentage of the prerequisite. documents will not be

in final form, arid theref':'re will not be approved, when work

cornri1enic�s.

For example, one of the prerequisite documents which is

current iy incomplete is the "Quality Eva 1 uat ion B':'ard Level

�ssigrimenits Expedited Special Case for Restart ':'f �oreholes

DC-24 and DC-25". This document sets the' Q� levels for the

items and activities for the boreholes arid test facilities.

Current ly, this docurilE3nit is undergoing technical review, arid

does not include boreholes DC-23, -32, and -33. Restart

Request � states that "the purpose arid construct ion of

bor�h':'les DC-a'3, -32, arid -33 are very similar to those of

DC-24 arid -25; t heref':'re, the Q� levels are expected tc' be

the same. " This document should be f�il ly completed before

drill inig commences, bcca'.Lse it directly affects the ESC

sc':'pe ':'f L�c'rk.

In �idd it i'�'n, an early restart would result in the release of

the Desi�ri Requiroriienits D':'cumert (DRD) pri':.r to the release

of reviewed study plans arid Test Data Collect ion
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I
Specifications. If the DRD is based on the study plans, the

study plans should be in final form before the DRD is

V utilized.

Issue #5: The restart requests are not correct in stating that

higher quality hydrogeol':'gic data will be obtained because

the bc'rehole data collection arid test design are now being

d':'ne under �fl level 1 status.

Discussion: Collection of borehole and test design data under

quality level 1 status will hopefully ensure the

traceability of this information. However, traceability

does riot necessarily guarantee that the data will be of high

quality. In additi:iri, because the actual analysis arid

iriterrr�tation of these data is independent of Q� level 1

status, the final reSultS may riot be of higher quality.

Issue #6: The DOE does riot clearly defire what constitutes a
"coriipleted " or " ir� place" document.

Discussion: The DOE states that "all prerequisite documents will

be c':'mplcŽted arid reviewed before drilling begins", and that

"documents that are riot in place at the time work begins

will be integrated..." The DOE �ho'.tld specify if

"c':'mplett.�d" or " in place" refers to a released draft

v � i ':'rr� �3ri approved but rioi f i na I 'ier's i or,, ':'r a f i na 1 i zed

vers ic'r�.

11



5 Issue #7: The DOE claims that the earlier availability of data

result irig from an early restart Wi 11 perriiit earl jer

determination of site suitability (Request for Restart

Document B, p. 11). This rilay be true if the data were to

prove the site to be unsuitable; however, it is anticipated

that r�o such determiriat ion will be made by the DOE prior to

ES construction arid testing.
Discussion: The DOE position; at the Ppril 7-9, 1987 Hydrology

Workshop concerning deterniiriati':.n of site suitability is

reflected ir� the folowing statement: "USDOE does not

believe the preliminary tests Will produce enough

:�nFormat ion to determine whether Hanford may be disqualified

as a rep':isitory site" (Nuclear Waste Update, May 1987).

Therefm:'re, it is not likely that an early restart Will have

a significant effect on; the timing of suitability

det�rr;iinat icr;, which is not expected to be made for several

years. This is particularly true given the ;.incertair;ty

associated with the gecihydrologic system arid the tentative

nature of schedules arid l':'cati':'nis presented in the Site

Grc'ur;dwat�r Study Plan;.

3 3. Sit� Gr'-"indwater S�udy Plan

3 I. I ri L rc'd uct i on

Th-.� dr-aft Site Gr':'un;dwater Study Plan; describes the prc'grar;1
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of hydrologic tests that will satisfy the data needs cif the Issue

Resolution Strategies to be presented in Section 8.2 of the Site

Characterization Plan. Since Chapter 8 of the SCP has not been

released, a complete evaluation of the study plan was not

possible. Therefore, this review is limited to the scope of our

best current knowledge of the issues to be resolved by site

characterization.

The study plan presents an overview of the hydrology

program. It. emphasizes the part of the hydrologic

characterization program that will take place prior to

construction of the ES. � description of the post-ES program and

the individual test is presented in a more, general fashion.

The program is divided into two activity phases based ':n the

timing of the construction of the ES. -

The pre-ES phase will be conducted primarily to acquire data

Lhat will help accomplish the f':'ur objectives of the pre-ES

testing described in the ':.ptioni paper. The pre-ES phase will

focus more heavily or� characterizing a vc'l vine somewhat larger

than the controlled area. This volume is defined as the

control led ares study zone (CPSZ).

The post-ES construction phase is divided into two parts:

the surface-based test irig arid the ES-based testing. The stated

principal s:'bjectives of the post-ES surface-based testing are (1)

to cibtaina hydraulic pr'-ipnrty ranges arid distribut i�:'ns in the

CflSZ, (�) to deterriinre the hydraulic signiificanc� of geol':agic

features affect ing groLLnidwater flow in the C%�SZ, and (3) to

4 -.
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obt a i ri grouradwat er sar�p 1 es for hydrochem i cal charact en zat ion.

I The post-ES shaft subsurface-based tests will provide access to

the Cohassett flow for the purp'Dse of obtaining hydraulic arid

solute transport characterist ics of the flow interior.

The ni�tin weaknesses identified ira the Site Groundwater Study,

Plan arise from the division of the hydrologic program into two

P activity phases based on the construction of the ES. The

U construction of the ES also defines two different conditions of

V he groundwaj er flow syst em: undisturbed arid perriiaraent ly altered

3 conditions. Since regulations require the assessment of the

grc�un;dwater travel time (GWTT) under undisturbed cc'ridit ions, all

I parameters needed for GWTT calculat ions should be determined for

lAnd i st urbed corad it ions. �ri1onIg these parameters, the und � st urbed

I
condit ion;s that prevail at the boundary of the C�SZ are- very
critical. The Site Groundwater Study Plan fails to provide any

- clear strategy to obtain this important piece of inaformat ion.

I
a. Coniment

Issue 4�: The Site Groundwater Study Plan does not address the

deterr�iiraat i':'n .:'f boundary condit ior�s fc'r CPSZ numerical

I raicidel s.

Di�.:ussicna: Ira the pre-ES phases hydra'..�1 ic head data will be

collected at new locat jonas within the C�SZ that hopefully

I "vi 1 1 clef irac the urad isturbed potent ioraietric basal irie in the

C�32. During the post-ES test ing phase, new m:'nait':'ring

* 14



U.
facilities will help define the post-ES potentiometric

surface outside of the CPSZ. Numerical models for the C�SZ

will be used in the site performance assessment required for

1 icerisi v'ig performance appi i cat ion. For the GWTT criteri on

I
eval Liat ion, undisturbed hydraulic head field bc'undaryp cc'nditiciris should be used as input to these models to

characterize the hydraulic cond it ior�s that prevail before

U disturbance cif the system by LHST arid ES activities. In

order to characterize these boundary conditions, the DOE

I sh':'uld study the groundwater flow within a larger area than

the CPSZ before ES drilling. Since this approach is not

planned, arid the present DOE strategy is to characterize the

two parts of the groundwater system in two separate phases

(pre-ES and post-ES)� the DOE will have to link the

P iniformat ion result ing from these twi:. phases in order toI define undisturbed flow conditions at the C�SZ boundary.

The method by which these pre-ES arid post-ES generated data

will be c':mbined to pr':'perly determine the �nidisturbed

b.:'uridary condit iors, should be clearly presented in the Site

Br':".idwat er St udy Plan.

1 Issue *�9: Water-level measurertierats in piez':umeters should be

ci:irrected For b':'rehole deviat ions frm:'rii true vertical.

Discuss icra: E�ecause of the very l':aw hydraulic grsdierats ira the

var u:"as cc'rafiraed �quif�rs, it is crucial that accurate

15
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water-level measurements be made frequently in the

I pi ezoriieters. This requires: (1) extremely accurate riser

pipe surveys with respect to other riser pipes; (2) precise

water-i eve 1 measuring i rist rument s; and (3) trained

technicians. However, several sources of error are possible

in the water-level ricasurerients. First, the error tolerance

P in surveying the elevations of riser pipes will be 0.1 ft.

The second source of error is in the water-level

measurement, which has an error tolerance m:'f 0. 1 ft. The

3 more serious source of error, however, arises from the 5

degree tolerance in the boreh.:'le deviation front true

vertical. For instance, a deviation of 5 degrees will

produce an error of 1.53 ft in the measured water table

I
depth of 400 ft when steel tape is used for measurements.P With this type of uncertainty, and with the very small

hydraulic gradients expected in the confined aquifers, itV would be almost impossible to del i neate groundwater flow

condi L� ions and accurately estimate grad ient�s. Correct ions

that account for the b.:'rehole alignment must be made to

r�d LICe? the present *uncerta i nit y.

N Issue #10: The Study Plan does riot clearly explain the p�ocedure

by which al�rrate coniceptildl i:ati':'ns at the Flow systems

will be ranked �nid the "preferred� represent at ion Will be

I ident I fi �d.

16
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Discussion: The study plan discusses the riiethod by which

I integrated infc'rmation will be used to generate a suite of

alternate flow system representations consistent with the

available data. Quantitative evaluation will be made by

building nurtierical riiodels based on each conceptualization.

The constraints upon the conceptual model are in the form of

I "hard" data which provide reference points to which the

qualitative representation of the conceptual m':'del must

adhere jis closely as possible.

I This way of proceeding appears to be direct. However, the

actual process is ri':'t as direct as is suggested in the

study plan. For instance, marty parameters are inferred from

raw data obtained during testing. The parameter inference

y�nera 1 ly is already based on a concept ual i zat ion of the

I
system (e. g. , I�or':'us med i urn versus fract ured rued i urn f':'r

pumps arid tracer test, density effect negligible for

hydraulic head measurement, etc. ). In additi':'n, numerical

models that are used to analyze test data and Lilt imately

used to rank the preferred c':'nceptual model have non-unique

sol ut ions. For th� same concept ual i zat ior, of the system, as

it is adequately stated in the study plan, different values

I ':'F the investigated parameLers may be obtained. f�dditional

parameter' va 1 LieS are oUt a i ned when using alt erriat e

concept u�i ii z�t i ':'ns of the hydri:slcrg i c system.

I
Due 1o the difFiculty of answering the questions raised

17



above and the drariiatic consequences that a "preferred�

U conceptualization rilay have, the DOE should be more explicit

and present clearly the selection process that will be used.

Issue #11: The study plan contains an incorrect assumption

regarding the rates of water extraction during and after

U construction of the exploratory shaft test irig facilities.

3 Discussion: It is stated that the rate of water extraction that

will have to be riiairtairzed to keep the exploratory shaft

I facilities at atmospheric pressure will be similar to the

rates of the LHS test pump. It is not clear why such an

analogy is made. While the rate of water extraction per

3 'mit of borehole/test facilities interior surface area can

be assumed to be of the same ':arder, this sit'.iati':'ni cannot be
N

- true for the global yield since the yield of water

extraction is proportional to the area through which waterI can flow.

I
Issue #12� The only valid justificatic'n for an early restart is

I not considered in t�he request for restart d':'cument.

I
�iscLLss�ori� �r, early restart w':'uld be better just ified if plans

I had been riade to gather additional iniformat ion. DOE could

3 have planned to conduct testing while drill irig DC-24, -�5,

3�, and -� 'zn a drill arid test basis. These tests would

18
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provide a way to refine the geostatistical properties of the

I local hydraulic conductivity/transmissivity field in the

C�SZ. Such inforriiation is needed for an early determination

- indication of the presence of the groundwater travel time

disqualifying condition.

P Issue #13: The study plan does not adequately discuss

verification of measured puriip i rig rates.

Discussion: On page 32, paragraph 3, it is stated that: �the

I accuracy needed for pumping rates wi 11 vary accord irig to the

magnitude of the rate and is therefore set at +1- 5% .:'f the

measured rate. � It is n.:'t clear how the riieasured pumping

1 rates can he verified arid whether redundant flow measuring

devices will be used to verify this variance. Finally, DOE

N should provide the rat i''ri�l� for select ing this specific

variance value (+1- 5%).

3 Issue 4�14: Not enough detail is provided to ass½ss the

efficiency of tracer tests.

I
Di scussi cmi � The hydrogeol oi�y study p1 an does riot provide the

detail necessary to determine whether tracer tests and theI
data gerera�ed frorii them are u�:aful, or whether such tests

U can be undertaken. Opt i':ns are given for when arid how the

�r.-�rs .ii. 11 be initrc'duc2d, but no information is g iveni

regardirz� data analysis or potential pr':'bleriis that might

I'3
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occur. Because they are an integral part of the overall

U hydrologic testing program, the tracer test plans should be

3 released in a timely fashion to allow review arid input by

the affected parties.

U
Issue #15: Drilling the ES through suprabasalt sediments before

LHST may result in undue perturbations of the uncorifined

aquifer and contamiriat ion of the ES.

Discussior�: The ES is situated to the west of the 200 West Prea.

I Under the 200 West Prea is an extensive groundwater mound,

5 formed pr i r�iar i 1 y by rad ioact i ye water i nf i 1 t rat i rig through

the unsaturated suprabasalt sediments from the U Pond.

3 other disp�'sal sites are present in the 200 West Prea, as

well. The r�dia�act ive comp':'rients are primarily tnt iuri arid

bet a ''m itt ers (most 1 y as Ru-i 06) . Non-rad i eact i ye ri it rate

is also present� The plumes frc'm the U Pond groundwater

riound are riigrat irig southeast at present, but a considerable

3 . ari':'urit of c':'ntaminsated water remains rear the 200 West Prea

because of the relatively low transmissivities in the

R ing.::ld Format ion in this vicinity.

1 P map in Gephart et al. (1979) shows that the groundwater

ri:::tuu'd under the U Pond has extended west, under the ES site

U (the U p':ncJ is only about ':'rie ru le east of the ES site)

Thee � table urder the ES h�s risen 40 to 60 feet since

1944. By drilling the ES down to the top-of-basalt surface,

'I
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the potential exists for creating a large groundwater sink,

U if water in the ES is pumped out. Such a sink will likely

3 cause a change in the local hydraulic gradient. This sink

is likely to expand the longer the unfinished shaft is kept

3 in place. Contaminated groundwater under the U Pond can

begin to migrate west toward the shaft, causing the shaft to

become filled with water containing radioactive solutes.

3 There appears to be evidence of westward migration of

coritariii�ants already. Well 699-37-8ai�, less than 0.5 miles

3 From the ES site and about 0.75 miles from the U Pond, was

noted in 1981 by Graham to have a tnt ium concentration in

3 the �rc'uridwater of 1. 0� pc/till. Graham (1981) notes that

many m:'f the wells in the separat ions area are screened raear

the water-I�able surface and contaminant sinking has beer,

3 observed to be associated with mo'�tnding. Therefore, the
j

contaminianiL conicenitrat ion ni':'ted here rilay be a lower bound.I
The ES site is in �he vicinity of Cold Creek, which acts as

5 an infi lb-at ion gallery for the erit ire uricoifined aquifer.

The effect of introducing a large groundwater sink for an

I '�xLeric!ed period of time may perturb groundwater flow

throughout the aq u i fer arid alter the pattern of c':'nit am i niantU
plumes. �ca'i�e the �9 site is in a recharge area, greater3 than normal inflows might be expected in the shaft, arid

� Ur;ipl rig wi:'uld be necessary on a frequent or corit incus basis.

3 Th� �.lterniat ive would be to �i.tffi� the water into settling

pcni�, f:r2.�t inig ye� another gro'.inidwater mound in the. area
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and alterinD flow patterns in the unconfir.ed aquifer ever.

further.

References:

Gephart, R. E., R. C. Arnett, R. 6. Baca, L. S. Lec.nhart, andI F.A. Sparie, Jr., 1979, Hydrologic Studies within the
Columbia Plateau, WashinDtc'n: An InteDration of
Current Know led g�, RHO-BWI-ST-5, Rockwell Hanford,U
Richiarid, WA.

Grahar.i, M.J., 1981, Hydrolcigy of the Separaticins Area, RHO-

BWI-ST-42, Rockwell. Hanford Operations, Rich land, WA,

I
C. Intraf low Structures Study Plan

1. mt rod uct ior.

U Th� draft Intraflow Structure Study Plan discusses the

activities ass':'ciated with borehole correlat i':'n of intraflowU /

structures, including the testing and interpretation which will

be done in cc'r;junct ion with new and existing boreholes ir. the

Pasco Basin. This document is based partially or. the Intraf low

I
Structure Plan, as well as *:'r, the draft Stratigraphy and Site
Groundwater study plans and the Option. Paper.

Iritraflow structure studies wi 11 be conducted at all

bc'reholes drilled fcr the various programs, i. e. , hydrolm:'gy,1
hydrs:'cheriii st ry, arid ge':t 1 ':gy.

3 F2. C':'mmen�ts

Isrite 4�16: No cores will be taker. From the planned hydrcsic'gic

22



3 test bc'reholes.

.Discussiciri: A high degree of uncertainty has been associatedwith riiuch of the intraflow structure data deterriiined by

I downhole geophysical techniques. While improved geophysical

logging techniques will be developed as part of site

characterization, these techniques will probably not be

available for use in the boreholes to be drilled for pre-ESt
hydrologic testing. Cores would provide additional3 intraflow structure in format ion to supplement that gained

frori geophysical methods. Ever, more important, cores would

3 provide much needed fracture arid cooling joint data which

cariricit be obtained from geophysical methods at this time.

I By rict taking cores in these boreholes, the DOE is l':rsing

the opportunity to gain important iriformat ion necessary forU /

* site characterization.

1
D. Stra�igraphy Study Plan

1 1 * I nt rod 'act ion

5 The Stratigraphy Study Plan discusses the activities

necessary to provide stratigraphic data for the repository site,

CASZ, Cold Creek syraclirie, Pasco E�asin, and vicinity.

Stratigraphic knowledge will be used as a basis f':'r many ':'f the

I BWI P st 'ad ics including st ruct '�ma 1 model deve 1 opmer�t and

gy'i-iitndwater flow system definition. Strati graphic data als':. will

infi 'aence rep':'sitory layout desi gni as well as borehole arid shaft

g�. �J
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seal design and placement.

I The Stratigraphy Study Plan discusses, in general, its plans

for acquiring additional seismic reflection and downhole

geophysical data in the CASZ. The SWIP plans extensive two- and

1 three-dimensional seismic surveys for fiscal years 1987 and 1988

and perhaps beyond. These surveys are designed to image the I

I sediriients and basalt to a depth of 500 r�i or greater. The BWIP

intends to use these data to determine how seismic reflection

U data ma: be used to map the subsurface to a depth of 1500 meters.

3 BWIP intends to perform a preliminary test of the three-

dimensional seismic reflection method in the northwest corner of

5 the C�SZ during fiscal year 1987. This preliminary test is

designed to provide acquisition parameters fc.r further three-

dimensional seismic reflection testing ir� fiscal year 1988. From

the fiscal year 1988 test results, EWIP will decide whether to:p
(1) abandon the three-dirnc.erasional seismic reflect ion survey

due to poor result's, or

(2) run the survey using the acquisition parameters giving
the best results in the test.

I If test results are acceptable, the BWIP will run the three-

dimensional survey in stages, with about one survey per year.

The deadline for project completion is before the advent of the

sinking of the explorat.:'ry shaft. In conjunction with the three-

dimensional surveys, a high der�s i ty t wo-d iriien� ior�a 1 seismic

reflection survey will be conducted within the CRSZ wherever

:5 �hree-dirii�r�sicnal data are ri':'t collected. The survey is to be

�et up ir, a grid pattern using 62 lines spaced 500 meters apart.

I 24
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The higher resolution three-dimensional seismic survey within the

I RRL will be riierged with the lower resolution high density two-

3 dimensional survey to image the CRSZ subsurface.

1 2. Comments

Issue #17: The Stratigraphy Study Plan does riot address sub- '

basalt strata.

I Discussion: The omission cif sub-basalt strata fr.:'rn the scc.pe of

the Stratigraphy Study Plan is a reflection of the seemingly

disinterested attitude towards these rocks. Knowledge of

5 sub-basalt st rat a is very import ant for structural

geology/tectonic studies arid natural resource assessment.

I In addition, the deep groundwaters within the sub-basalt

sed i.rrientary rocks cu:'uld be a recharge source for thep
groundwater flows in the basalts. Therefore, to be

I coraple�e, the Stratigraphy Study Plan should include a

discussion of plans to characterize the sub-basalt strata.

I This would all':w the study plan to more clearly meet the

objcctives of site characterization.

3 Issue 4�18: The Stratigraphy Study Plan implies that all basalt

layers are ti:' be imaged.

I
Discussicire: The study plar� states, "Utilizing the proper

3 acquisition and pr':'cessir�g techniques, the problems can be

:,Olved arid the basalt layers in the CPSZ care be imaged" (p.

I
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40). While it may be true that some of the basalt layers

care be imaged, the study plan does not provide sufficient

detail of the procedures for data acquisition arid processing

to support the idea that all basalt layers can be imaged.

In order to successfully image the basalt layers, two

3 subsurface requirements must be met. The first is that each

individual flow top must be sufficiently thick to be

I
distinguishable from the layers above and below. The second3 requirer�ient is that velocity and density contrasts be great

enough between adjacent layers to generate a reflect ion that

1 is detectable on the record secti':mn. Sc'rne of the thicker

flows may be detectable.

p Issue *19: The Stratigraphy Study Plan is overly optimistic with

- respect to the expected quality of seismic survey results.

* £

Discussion: In Section 3.2.2.4, the study plan describes seismic

resolutions expected relative to the quality of the survey

results. "It is expected that the survey results will riot

be of excellent quality unless the RWIP makes a significant

breakthrough in the quality of seismic acquisitii:ri arid

N
processing. " For exce�l lent quality results, feature� withI ��ei�3mic cpressions on the order ':'f 5 to 25 meters should be

resolvable.

I The definitions of quality pra:svided in the study plan are
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- Survey Results of Pverage Quality (i.e., slightly
better than now available). Features with seismic
expressions or� the order of 30 to 100 ri should be

3 - Survey Results of Good Quality. Features with
seisniic expressions on the order of 15 to 40 ra should
be resolvable.

1 - Survey Results of Excellent Quality. Features with
seismic expressions on the order of S to 25 ni should
be resolvable.

Unless the following problems can be solved the results may

£ not even be of good quality:

(1) P high velocity layer within the suprabasalt sediments
causes channeling of low velocity energy near the

(2) The above mentioned layer has large features causing
statics pr':'bleriis.

(3) Velocity variations in the sediment cause scattering ofI seismic energy.

p (4) Problems of source arid receiver coupling exist.

K> (5) Plternating high arid low velocity layers of the basalts
and interbeds cause a high attenuation of seismic

I energy (Stratigraphy Study Plan, p. 39-40).

I Issue #20: It is questioned whether software of the

sophistication used in seismic pr.:.cessing can be developed

in the time frame given.

I Discussion: Project requirement 2 on page 43 states that

3 process 1 r�g t oculs such as surface-consistent statics and ray-

trace statics miAst be developed �'r acquired to adequately

3 process the data. The BWIP plans to begins the three-

diriier.si':.r�,d seismic test ing in summer of 1987. If the

-7
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3 necessary processing software cannot be acquired, then it

must be developed. In this event, it is doubtful that the

software would be developed before t1�e scheduled seismic

test ing.

1
Issue #21: The study plan has an overly optimistic view that

strata and structure can be mapped to a depth of l5tZIO

3 met ers.

)3 Discussion: The expected results of the �-D seismic project are

that the "acquisition of seismic reflection data will image

I the sediments arid basalt tcr a depth of 50�I meters or

greater. In addition, data will be acquired that will allow

U the BWIP to determine how to use seismic reflection data to

p map the strata arid structure to a depth of over 150� meters"

* (p. 44). These statements are not substantiated by any

techriical references. In order to map the CPSZ subsurface

at depth, the prc'blern ':mf energy lc.ss within the basalts and

1 the sediriientary interbecis must be solved. If the BWIP

intends to make use of a previous siriii lar survey to arrive

at the 1500 meter depth, the study plan should riiake

3 referance to it.

I �ssue *22: It is recomriierided that the parameters for the actual

1 t hree-d i menis i ona I se i sri i c reflect i on survey be readjed

.isinsg FY 88 final pararii�ters.

* 28
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a.
Discussion: In section 3.2.3.3 (p. 45), the study plan describes

the data acquisition for the three-dimensional seisr�tic

3 reflection survey. �cquisition parameters are to be

determined during the processing of the preliminary three-

I diriiensional test data. The study plan states that these

parameters are to be chosen during the processing of the

preliriiiriary three-dimensional test data collected in FY 87.

3 Since the BUIP will perforri, additional testing in FY 88, it
/

is recommended that the parameters for the actual survey b�

I readjusted using the data of the FY 87 data.

I"
3 E. Test irig and Operat ior� Procedures (TOP) Documents

1. mt rod uct is:'ri

- The Testing and Operations Procedures (TOP) documents

3 provide standard procedures to be foll':wed in the performance of

various tasks related to the LHST. The tasks for which TOP's are

I created include drilling, geophysical logging, hydraulic head

riiori it or i rig, arid grouridwat er mc'r� it or i rig.

The mair� issue of concern identified in the TOP's deals with

3 the unavailability of important irifs:'rmatiorr arid the lack of

suffi ci enat 0(�/OC procedures regarding borehole dri 11 i rig,

I preparation, development, and sampl irig.

3 �. Cs:.riini�nit s

I
I
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Issue #23: Many of the prerequisite TOP documents are

I unavailable for review.

Discussion: Of the eighteen TOP's made available for critical

review, ten were draft reports. All draft reports should be

I finalized prior to commencement of restart activities. This

is important because performance of restart act ivit jes based

on draft reports may result in invalidation of collected3 data, unsafe practices, arid lost time due to backtracking

and imp i ement at ior� of changes. Furthermore, it is difficult

I to review the overall program based only on the eighteen TOP

3 reports riiade available. A total of fourt y-s ix add it jona 1

TOP docuriients exist arid have riot been provided; hence, a

1 co)flprehenisive assessment of the civeral I restart program

cannot be perfc'rriied.V.
Issue #24� The TOP's dci riot provide adequate Qfl/OC procedures toI ensure the integrity and quality m:'f the cement seals.

I Discuss ion: The cement seals are essential to prevent the

i nt ercomr�1Ltni i cat ion of unique groundwater syst ems i ri the

borehole. When coriput ing the amount of cement necessary to

fill a given interval with cement, anioriialous pc.rosit iesU
�P. g. , fractures) �re rh':'t ccrrisidered. If such anomalies are

I nc'L inic':'rpor�.ted intu::i the calculat ion, the distribut ion of

i the cement c�&nnrj:it be a�3ured. Furthermore, although theTOP's do dL3cuss geophysical test irig of the integrity of the
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cement seals, corrective actim:'ns are not discussed should

I the seals prove to be inadequate.

Issue #�5: The TOP documents lack sufficierat OP/OC criteria with

3 regards to development and sampling cuf the boreholes.

Discussion: It is specifie�d in the Requests for Restart P and B

that higher quality hydrogeologic data will be obtained as a

5 direct result of the higher level of GA requirements;

however, the TOP's do not reflect this higher level of QP/QC

I requirement-s. The TOP' s do not provide sufficient

1 iriformat ion regarding sampling frequencies or procedures to

ensure adequate decontarii iniat ion arid cl ears ing of sampl i ng

3 equipment. In addition, the relevant TOP's do riot describe

cal ibret ion methods for important ge.:physical arid

ge':chemical equipment ( i. e. neutron probe arid pH meter) ,

but rather rely on the manufacturer or the contractor

cal ibrationi methods. This may pose serious problems of (1)

3 standardization, (2) applicability of the calibration

results (i.e. , see comriient p36) , arid (3) traceability.

I
F. Quality Evdluat ion F3oard Level flssignriienits, Expedited

Special C.�tse for Restart of Boreholes DC 2, J�4, -25,U
-32, arid -33

I 1.. � L� rod uct i on

5 This docuaienit contains the Quality Evaluat i.:'r� �:ard (QEE4)

assessriien� of iter�i� and activities associated with piezor�ieter

31
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facilities. These items arid activities have been assigned

I quality levels based or� the level of contrc'l necessary to meet

3 standards for licensing suitability determination.

I 2. Comments

1 Issue #26: The QEB dc'cumerit does not discuss plans to r�i':'nitor

3 and measure methane in the boreh':'les to be drilled.

Discussion: The QEB report states, "Dri 11 ing history at Hanford

I has riot shown natural gas (methane) to be a problem...

I�c'riitoring for natural gas product ion is a c':'mmor�

way to mit igate unforeseen adverse situations" (p. 18).

3 t�easurements of methane in groundwaters at Hanford have

shown relatively high c':'ncentrat i':ris in s':'me boreholes.

P 3ome coricentrat; ions may be as high as 90% or r�iore (Early,

1986). Consequently, the potential exists for problems inI the drilling of future boreholes. This document does not

5 contain any further reference to �iiorai tori ng for natural gas,

arid the other restart documents reviewed also di:' not

I indicate planE to r:ioriitor and measure methane, P BWIP

docuriienit (Earl '.', 1986) has recommended that new methane

N
sarflpl ing arid arialyt ic�l procedures be adopted f':'r future3 borehole drill irig. Pccording to Early (19%), "The EWIP

r�'c�nt I' procured several downhole sampl irig devices capable

3 of collect ing dissolverJ gases in situ. Pddition of a more

reliable gas extract ion process arid analysis b':'th by gas

I
.�, L-
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3 chroniatograph and mass spectroraietric techniques should

greatly improve future measurements. It is important that

all boreholes be tested for methane, both for safety reasons

arid also to prc'vide ir;forruiatic'ri regarding the hydrocarbon

I
potential of the area.I Reference:

Early, T. 0., 1986, Concent rat ions cif Dissolved Methane (CH4)
and Nitrogen (N2) in Groundwaters from the Hanford
Bite, Washington: SD-BWI-TI-296, Rockwell Hanford
Operations, Richland, Washington, 30 p.

3 Issue �*a7: The (�EB report fails to recognize the adverse

ci:.n;sequenices of borehole deviat ion re lat ive to water-level

3 measurement accuracy.

3 I) i scuss i or;: The QE� assessr;ient i dent if i es borehole dev i at ion as

- a pczssi ble fail iire during r�:'tary dri 11 irig. Pccordir�g to

3 this document, the pc'ssible consequences of a rionvertical

hole are difficulty in cc'mpletirg the borehole to a

iR predetermined depth and problems in setting and cementing

3 casing.

� more important and likely consequence of borehole

devi�t ion is the uncertainty that a n':'n;vert ical hole

3 nt r'c'duce3 to v�at er-l �vel rneasureriiert s. Uricert ai rity could

h.3v'� serious iriipl icat ion f':'r gr::iundwater flow studies.

3 Ti�.refor e, correct i;:r, for borehole p1 umbniess sh':'uld be r;iade

to r'�duca� this uncertainty ( i. e. , see comr�ient Th2)

I,
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U
I Issue #28: The DEB considers the presence of voids irs the casing

cement to be ':'f riinor importance ever: though such voids

could allow undesirable cornmuni cat ion of groundwater ira the

Saddle Mountain Basalt arid the suprabasalt sediments (p.I
72). Subsequently, this item was givers a quality level

3 rating of 3.

3 Discussion: Pqui fer i ritercommuni cat ion in the upper part of the

section may not have a great effect on borehole objectives

I or on waste isolat ion:. However, such an occurrence cc'uld

3 result in probler:is relative to environrsier:tal monitoring of

site characteri zat i':.n activities and the Hanford

3 Reservation, in general. Much of the uniconfined aquifer

system i ni this area is h i gh 1 y cor�t am i nat ed from prey i ':mus

Harsfc'rd waste management pract ices.

* Issue #29: The QED assessrnerst of drill cuttings is unclear and

3 inconsistent.

Discussion: The ge':.logic inaformat ion fror�i drill cuttings will beU
used as input to stratigraphic and structural models arid for

creating borehole geologic logs (p. � Drill cuttingI
sampling is given a quality level rat.ir:g of I, but borehole

I geolcigic l.:'gs are rated as a level 3. The lower rat ing

3 assigned to the geol':'gic logs is apparently due to the fact

that these �.':gs are to be used for insF':irmat ior:al purposes
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only, not for site characterization.I
In the Request for Restart B, one of the activities listed

5 for interpreting strati graphy and i nt raf low struct ures i ri

order to select piezometer installation depths is review of

I geologic logs. If, as the Request for Restart indicates,

3 the geologic logs wilY be used to help select piezorneter

depths, then these logs should have a quality rating of 1.

3 The QEB dc'es nc't recognize the use of drill cuttings as a

method to help deterr�iirie piezometer installation depths.

I However, it does state the following: "Cuttings will be

I .used to verify test horizons by cher�iical analysis.

Verification takes place after piezorneters are installed"

3 (p. 86).

P 6. Test Data Collectior� Sp2cificatiorm (TDCS)

3 1. Introduction

The Test Data C':'llect ion Specificat ion (TDCS) document fc'r

I drilling, logging, and piezoriieter installation at boreholes DC-

23GR, -2'*, -25w -32, and -33 is in working draft form. This

document details the requirements to be used for data

3 acquisition, drilling, arid piezometer instal lat ions at DC-24, DC-

25, DC-32, and DC-33. DC-236R has aircady been drilled;

I therefore, this document applies only to piezometer instal lat i':'ni

m at this borehole.
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2. CommentsI
ISsue *30: Stratigraphic, intraflow structure, and geologic

3 structure data needs were not taken into consideration when

determining borehole locations.

Discussion: The hydrologic test borehole sites were chosen

solely on the basis of hydrologic data needs. While it is

crucial that the borehc.le location meet the objectives of

I the hydrologic characterization programs, other data needs

3 should also be considered. Such considerat ions should be

possible without endangering the primary goals of the

3 hydrology characterization. It is important that all

boreholes drilled for site characterization be located so as

I to provide the opt imuril amount of data, regardless of their

P primary purpose.

U Issue #31: The TDCS document consistently refers to the TOP' s in

a general fashi.:'n rather than providing specific references

I in order ti:' qi.ial ify arid quantify procedures.

3 Discussion: The Failure to indicate specific TOP's makes

assessment of the .:�vera 1 1 rest art program di ff i cult arid does

I riot all':'w verification of the TDCS/TOP references.

I
Issue � The TDCS docuriient indicates that all TOP's must be in

3 pLace prior to the cor�imencemenit of dri 11 irig operation;

however, the TDCS document does riot indicate that all TOP' s

36
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3 should be in finalized forr�i.

Discussion: It is highly recommended that all TOP's be finalized

prior to commencement of drilling operations. Furthermore,

3 it is recommended that the level of OP/OC presented in the

TDCS document be upgraded to a degree that will ensure the

integrity of the data. For example, it is stated in the

TDCS that "Efforts to exercise control of drilling fluids

I losses and gains shall, however, at all times be balanced

3 against the objective of successfully completing the

borehole." This statement indicates that fluid losses and

3 gains are ':f minor concern relative to the continuing

':uperatic:n arid timely completion of the boreh':'les. Since the

U quality of hydrologic and geochemical data can be adversely

affected by the preser�ce of drilling fluids, actions should

be taken to minimize drilli.ng� fluid losses and gains. In

3 fact, mit i gat ive act ions should be proposed and documented

for all cases in which operations may not meet specified

I requ i

I Issue *33: Poor packer arid sealing integrity may affect the

3 qua 1 i ty of hydrochem i st ry and p iezc'rnet er data.

.3
Discussion: The TOCS dc.cumer't states that there are three

3 alterni� ive desi gnis for riiult i-piezs:'meter instal lat ior�. For

each of these designs, the integrity of the packer and

37
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sealing quality is in question (TDCS, p.14). Faulty packer

seals could result in aquifer cross-contamination which

w':'uld have adverse effects upon the representat iveness of

the hydrochertii stry data. Furthermore, an interconnect i on�

between tested units due to a lack of packer integrity would

render the piezometer data highly questionable.

Issue #34: The TDCS states that standardization, calibration,

acquisition, and display of neutron logging data must

conform to �PI standards as defined ir� �PI RP 33-74,

Recommended Practice for Standard Cal ibrat ion and Format for

Nuclear Logs. In the neutron logging TOP's, no reference is

made c'f this document.

Discussion: It is ni':'t known whether PPI RP 33-74 was used in

f':�rr�iulating the standards for calibration, acquisition, and

display in the TOP's pertaining to neutron logging. The

standards used must be consistent in both sources.

I
I
I
I
I
U

Issue #35: The TDCS includes a calibration technique for the

three-and four-arm caliper that is riot included in TOP GT-

ES-310, Field Set-Up, Calibration arid Operation of the Four-

flrrui Caliper arid Gariima Ray Tool String.

Discussion: The TDCS riote� that a check on calibraticin of the

caliper m�y be performed in cased intervals with known
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3 casing diameters arid that borehole diariieters measured shall

be within 5% of the known casino size. The TOP does riot

I mention this calibration check at all arid hence does not use

the + 5% tolerances. This additional check on calibration

I should be described in the TOP.

p
Issue #�6: The porosity measured by the thermal neutron tool is

3 highly questionable because calibration curves may be

inadequate.

I
Discussion: The TDCS states that BWIP has established a maximum

3 total core porosity of 26%. Through compensated thermal

reut ron porosity 1000 i ng, Gearhart I rid ustri es has measured

total porosities as large as �7%. The TDCS states that the

p d iscrepanicy between core-measured porcisit ies and porosit ies

derived frori� thermal neutron logging may be due to high iron

i content and that a plan for quantifying iron effect on
neutron p�:'rosity will be provided in the appropriate TOP' s.

I �n iriiportarit factor that may be the cause of such

3 discrepancy arid which has not been stated in the TDCS is the

presence of methane in water. Hydrogene atoms fron, the

r�iethane molecule (as well as the ones fr':'ri, the water

molecule) are likely to interact with neutrons. Since

U cal ibrat ii:Iri of the neutron tool is done with a I imestonie

3 sat'.,rated with water, correction for the presence of methane

i� not accounted for. This could be a plausible explanation
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to the higher porosity inferred frorii neutron measurements.

I The presence cif riietharie could ever� jeopardise the use of the

3 thermal neutron tool to provide reliable estimate of

porosity since the concentration of methane is ric.t uniform

5 thoughout the Basalt layers.

U III. CONCLUSIONS AND RECOMMENDATIONS

The benefits of an early restart do riot outweigh the risks

taken by the DOE. The greatest risk of an early restart is that

3 the generated data could be inadequate for liscensing purposes.

3 Depending on if arid when a decision is made to repeat the data

collection task, the new generated data may not provide the

des i red i nforraat ion concern rig the hydrologic system. This is

particularly the case with data that are perishable in nature arid

are needed to establish baseline hydri:ilcegic conditions.

The potential risk described above results from theI incompleteness of the support ing documentat ion package provided

3 for this review. Much of this documenitat ion is in draft form. A

comprehensive assessment .:'f the rest art documents was impossible

because a rflajc'rity of the TOP's were n':.t made available. The

TOP do�ur�ients that were provided showed inadequate and iniccimplete

OP/OC procedures needed f':'r' the restart ':mf the prm:'posed a�t ivity.

3 5i.�ppor�irg rJocuriienits to the early rest:art request have been

als�, reviewed. Major arid minor in;cs'ri�;i�terpcies in the DOE site

3 r�haracterizat ion strategy have been identified. The rilair,

1 ricori� isV ency an se� rror;i the ex pl':'ratory shafts' construct ion

I
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prior to the determination of all undisturbed parariieters/

conditions that are needed in performance assessr�ient studies for

the site. The DOE should consider gathering additional

information, needed for performance assessment studies (e.g., flow

conditions at the CRSZ boundary) during the pre-exploratory shaft

phase of the program.

In additi':'n, because serious problems would arise in the

intepretat ion of groundwater flow movement from water-level data,

correct ion fc'r lack of borehole al i gniment should be accounted

for.

Other major inconsistencies in the pre-ES site

characterization program pertain to the sacrificing of data that

needs to be collected during the drilling of DC-24, -25, -32, -33

for the sake of avoiding the delay of the exploratory shaft

si�iking. In so doing, the DOE misses its opportunity to

collect valuable data (e. g., cores, hydraulic conductivities arid

hydraulic head in non targeted layer, etc. ). Revision of the

test ing pr':'gram is therefore recornriended to accomodate other

obj ect i yes arid requ i remerit s of site charact en zat ion.
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